Ethyl-substituted ammonium cation allows the preparation of an unprecedented oxo-and oxalato-bridged supramolecular three-dimensional network. The compound exhibits magnetic ordering with T c = 70 K due to a weak spin canting.
The values of the Fe…Fe distances through the oxo and oxalate bridges are 3.565(2) and 5.421(2) Å, respectively [3.384(2) and 5.496(2) Å in 1]. The [Fe(ox) 2 Cl 2 ] 32 monomeric units II contain iron(III) ions in a distorted octahedral arrangement. The values of the Fe-O ox and FeCl bond lengths are in agreement with those reported in the literature for other similar iron(III) oxalate compounds containing coordinated chloride atoms. [5] [6] [7] Fe(III) cations (III) are weakly coordinated to eight oxygen atoms of four oxalate groups, which interact with the chains I and the monomeric units II to form a supramolecular assembly. As far as we know, this is the third example of a compound containing an eight-coordinated iron(III) to be authenticated by X-ray studies. 8 The Fe…O ox bond distances [ranging from 2.40(1) to 2.50(1) Å], are longer that those reported for the other two similar compounds [2.13(3) Å and 2.211(3)-2.325(3) Å]. This lengthening could suggest that the Fe(III) ions (III) in 2 are involved in weaker interactions with respect to the other octa-coordinated iron(III) complexes. The resulting supramolecular structure (Fig. 1) 6 ] 3+ cations (IV) (Fig. 2) occupy the central part of the ring holes and are linked to the rings by means of hydrogen bonds. As far as we know, this is the second example of a crystal structure showing these [Fe(H 2 O) 6 ] 3+ moieties, 9 and again their occurrence is observed in an oxo-bridged iron(III) complex.
The magnetic behaviour of 2 is typical of a spin canted system. c M T for 2 [c M is the magnetic susceptibility per one iron(III) ion] at room temperature is 1.83 cm 3 mol 21 K, below that calculated for a † Electronic supplementary information (ESI) available: Thermal dependence of c M T under an applied field of 50 Oe and of the in-phase and outphase components of the ac susceptibility of 2 at 100 Hz in zero applied static field and under an oscillating field of 1 Oe ( Fig. S1 and S2); hysteresis loop at 2.0 K between ±5 T (Fig. S3 ). See http://www.rsc.org/suppdata/cc/ b4/b402055c/ 6 Upon cooling under an applied magnetic field of 50 Oe [ Fig. S1 †], c M T decreases, attains a minimum at 73 K (c M T = 0.62 cm 3 mol 21 K), then exhibits an abrupt increase and further decreases in the very low temperature range. At T < 73 K, the magnetization of 2 is strongly field dependent and the field-cooled magnetization of 2 (Fig. 3) at 50 G reveals the occurrence of magnetic ordering below 70 K.
In-phase and out-of phase ac signals, which are frequency independent (frequency range 1000-10 Hz), are observed below 70 K [ Fig. S2 †] , confirming the magnetic ordering. The magnetic hysteresis loop for 2 (see inset of Fig. 1 and Fig. S3 †) shows values of the coercive field (H c ) and remnant magnetization (M r ) of 0.06 T and 0.020 BM. Although no saturation of the magnetization for the spin canting occurs, a lower limit of the value of the spin canting of 0.5° can be estimated from the expected saturation value of the magnetization for a spin S = 5/2 (5 BM) and considering the value of M r (0.020 BM) as that of the saturation value of the magnetization of 2. From the two mechanisms that lead to spin canting, namely the magnetic anisotropy and the antisymmetric exchange, the second one has to be responsible for the canting in 2, because of the isotropic character of the high spin iron(III). The acentric character of the space group of 2 is compatible with the occurrence of the antisymmetric exchange. 10 The relative high value of T c for 2 and its significant shift of 30 K towards higher temperatures when comparing 1 and 2 is very appealing.
The greater number of correlations paths (number of connections between the iron atoms) in 2 when compared to 1, which is due to the presence of eight-coordinated iron(III), is most likely at the origin of the significant increase of T c in 2. In 1, each iron atom is six-coordinated and it is linked to only three nearest-neighbours. Additional work is in progress on these spin canted threedimensional systems in order to get further insights on the correlation between the network topology and the T c value.
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